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Applicant

Application date
Order number
Subject

Trade name

Type

GE Power Controls

Berliner Platz 2-6

24534 Neuminster

Germany

2002-06-17
2021590.00-QUA/COM
Moulded-case circuit-breaker

GE Power Controls

Record Plus FDN 160 (LTM)

Arnhem, February 25, 2004

Manufacturer

GE Power Controls Polska, ul. Pilsudskiego 5,
57-300 Klodzko, Poland

Test requirements . EN 60947-2:1996 + C:1997-06 + A1:1997 + A11:1997

IEC 60947-2: Edition 2.2, 2001-11

The performance of the circuit-breakers tested and the observations made during the tests have been
recorded in the tables with test results.

C.C. Burger

H.L. Schendst

S

8 test data sheets

1 test circuit drawings

1 oscillograms of circuit calibrations

18 oscillograms of tests

1 picture and 5 drawings of circuit breaker
3 tripping curves

04-0316

Products may not be provided with one of our approval marks, nor put on the market as
approved on the basis of this report.

® pyplication in total or in part and/or reproduction in whatever way of the contents of this
report is not allowed uniess permission has been explicitly given either in this report or by

previous letter.

KEMA Quality B.V. and/or its affiliates disclaim liability for any direct, indirect, consequential
or incidental damages that may resuit from the use of the information or data, or from the

inability to use the information or data.

KEMA Quality B.V., Utrechtseweg 310, 6812 AR Amhem. P.O. Box 9035, 6800 ET Amhem,

the Netherlands. Website www kemaquality.com
Telephone +31 26 3 56 20 00 . Telefax +31 26 3 52 58 00.
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SUBJECT

Moulded-case circuit-breaker Record Plus FDN 160 LTM (Line thermal magnetic protection)
1 pole, with thermal-magnetic trip-unit.

. . by i [
Rated operational current (le) 16 A-160 A
Rated operational voltage (Ue) : 240 Vac

Rated ultimate short-circuit breaking capacity (lew) : 25 kA - 240 Vac
Rated service short-circuit breaking capacity (lcs) s es = lou
Utilization category A

Location of the tests

The tests were carried out in the laboratories of GE Power Controls France at St-Quentin, France.

Manufacturer's representatives during tests

H. van der Spurt GE Power Controls, Gent, Belgium
G. Jodehl GE Power Controls, Neumunster, Germany
B. Czysch GE Power Controls, Neumunster, Germany

The tests were observed by:

H.G.M. Kormelink KEMA Quality B.V., Arnhem, The Netherlands
H.L. Schendstok KEMA Quality B.V., Arnhem, The Netherlands
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General notes on tests:
The tests were carried out on the following samples:
number sample rating FDN 160 (LTM)
of & operational voltage (V) / test current (kA)
poles setting sequence | sequence | sequence sequence annex
(A)
' [ 1l I+l CorH
160
1 D03038-01 2401/ 25
160
) 160
1 D03038-02 240/ 25
63
160
1 D03038-03 2401/ 25
16
D03038-04 160
1 240/ 25
(R) 160

Notes: R: Connections reversed
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The circuit-breaker was mounted in accordance with figure 1 of IEC 60947-2. The rigid shield and the
metallic screen were combined into one single conductive metal plate.

During the O-tests the polyethylene sheet was mounted at a distance of 10 mm from the closing
handle of the circuit-breaker.

The short circuit tests were carried out on circuit-breakers surrounded by a metallic screen.

The distances of the metallic screen to the circuit-breaker during the tests:
Back + front: 0mm

Left + right: 5mm

Top + bottom: 30 mm

The frequency during the tests was 50 Hz.

The short-circuit releases are dependent on ambient air temperature.

The manufacturer gives the following temperature/current data:
k=[(40-tamp)x0,3]/100 + 1 for In = 16 A up to and including 63 A.
k=[(40 - tamp) x 0,51/ 100 + 1 for In = 80 A up to and including 160 A.
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KEMA TABLE WITH TEST RESULTS 2021590.01-QUA/COM Sheet
Quality B.V. 1
TEST SEQUENCE Il + Il
Object: 1-pole moulded-case circuit-breaker Record Plus,
Sample number FDN 160 / No. D03038-01: Ue= 240 V/ |y, = 160 Al les =1l =25 KA
Osc Current Recovery Remarks
Voltage
No peak rms duration joule peak rms
integral
kA KA ms A?s x10° % v
- - 5 - Current calibration 25 kA,
030522 53,8 26,2 - 5 E - 254V, p.f. 0,24
-104 . - - -
- Behaviour circuit-breaker
030522 | 10,83 - 7,55 286 459 255 0K, sheet O.K,
-105 - fine wire fuse O.K.
- Behaviour
030522 | 7,75 - 11,6 186.,6 374 255 circuit-breaker O.K.
-106 . fine wire fuse O.K.
- Behaviour
030522 | 13,34 - 5,05 378 499 255 circuit-breaker O.K.
-107 - fine wire fuse O.K.
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KEMA TEST SEQUENCE Il +1Il 2021590.01-QUA/COM Sheet
Quality B.V. 2

Qbject: 1-pole moulded-case circuit-breaker Record Plus,
Sample number FDN 160 / No. D03038-01: Ug=240 V / In = 160 A/ les = |y = 25 KA

The circuit-breaker was not equipped with attachments.
The thermal setting and the magnetic setting are fixed.

Before test 030522-105 the operation of the overload releases was verified at twice their current setting.
A correction of the current was made for the ambient temperature.

The circuit-breaker opened after: 180 s.

This time was within the value stated by the manufacturer.

Test 030522-105: Rated service short-circuit breaking capacity, O test, prospective current 25kAat254 V,
Test 030522-106: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V,
Test 030522-107: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V.

Verification of operational capability, 50 operations, load 160 A, 250 V, p.f. 0,8.

After the verification of operational capability the verification of the dielectric withstand was carried out in the
prescribed connections. The test voltage during these tests was 1000 V. (2Ue or minimum 1000 V)
There was no flash over or break down of the test voltage.

The leakage current over the open contacts was measured at a voltage of 1,1Ue = 264 V.
The following value was measured: 0,82 mA.

Verification of temperature-rise was carried out with rated current 160 A. Al poles were connected by means of
cables with a cross-section of 70 mm2. The following temperature rises were measured at the terminals:
Line terminal: 65 K Load terminal: 59 K

Ambient temperature during test 22 °C.

Verification of the overload releases:

Immediately following the temperature-rise test the operation of the overload releases was verified at 1,45 times their
current setting. The circuit-breaker opened after: 48 s.

Theregﬂe;, after cooling down, the operation of the overload releases was verified at 2,5 times their current setting.
The circuit-breaker opened after: 62 s.

These times were within the values stated by the manufacturer.
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TABLE WITH TEST RESULTS

2021590.01-QUA/COM Sheet

TEST SEQUENCE Il + 11l

e

Ohject: 1-pole moulded-case circuit-breaker Record Plus,

Sample number FDN 160 / No. D03038-02: Ue=240 V / Ity =63 A/ les = Iy = 25 kA

Osc Current Recovery Remarks
Voltage
No peak rms duration joule peak rms
integral
kA kA ms Azs x10° Y% Y%
- 5 - - Current calibration 25 kA,
030522 53,8 26,2 - - 5 - 254V, p.f. 0,24
-104 - . - -
5 Behaviour circuit-breaker
030522 | 13,03 - 7.5 418 532 256 0O.K., sheet O.K,,
-108 . fine wire fuse O.K.
- Behaviour
030522 | 12,15 . 4,75 297 541 255 circuit-breaker O .K.
-109 . fine wire fuse O.K.
- Behaviour
030522 | 993 - 4,5 233 242 256 circuit-breaker O K.
-110 . fine wire fuse O.K.
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Object: 1-pole moulded-case circuit-breaker Record Plus,
Sample number FDN 160 / No. D03038-02: Ue=240 V / Iy, =63 A/ s = |, = 25 kA

The circuit-breaker was not equipped with attachments.
The thermal setting and the magnetic setting are fixed.

Before test 030522-108 verification of the overload releases was verified at twice their current setting.
A correction of the current was made for the ambient temperature.

The circuit-breaker opened after: 112 s.

This time was within the value stated by the manufacturer.

Test 030522-108: Rated service short-circuit breaking capacity, O test, prospective current 25 kA at 254 V,
Test 030522-109: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V,
Test 030522-110: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V.

Verification of operational capability, 75 operations, load 63 A, 250 V, p.f. 0,8.

After the verification of operational capability the verification of the dielectric withstand was carried out in the
prescribed connections. The test voltage during these tests was 1000 V. (2U. or minimum 1000 V)
There was no flash over or break down of the test voltage.

The leakage current over the open contacts was measured at a voltage of 1,1U. = 264 V.
The following value was measured: 0,71 mA.

Verification of temperature-rise was carried out with rated current 63 A. All poles were connected in series by means
of cables with a cross-section of 16 mm2. The following temperature rises were measured at the terminals:
Line terminals: 20 K Load terminals: 36 K

Ambient temperature during test 22 =C.

Verification of the overload releases:

Immediately following the temperature-rise test the operation of the overload releases was verified at 1,45 times their
current setting. The circuit-breaker opened after: 120 s.

There‘aﬂe’r the operation of the overload releases was verified at 2,5 times their current setting.
circuit-breaker opened after: 73 s.

These times were within the values stated by the manufacturer.
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TEST SEQUENCE Il + Il

Object: 1-pole moulded-case circuit-breaker Record Plus,

Sample number FDN 160 / No. D03038-03: Ue= 240V / Iy, = 16 A/ I,s = I, = 25 kA

Osc Current Recovery Remarks
Voltage
No peak rms duration joule peak rms
integral
kA kA ms Azs x10° Y% Y%
- - 5 - Current calibration 25 kA,
030522 53,8 26,2 - - S 5 254V, p.f. 0,24
-104 - - - -
: - Behaviour circuit-breaker
030522 6,7 - 9,7 123,9 473 254 O.K., sheet O.K.,
-111 . fine wire fuse O.K.
- Behaviour
030522 | 712 - 9,55 116,1 493 255 circuit-breaker O K.
-112 . fine wire fuse O.K.
- Behaviour
030522 | g o8 . 9,4 112,1 511 255 circuit-breaker O K.
-113 . fine wire fuse O.K.
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Quality B.V. 6

Object: 1-pole moulded-case circuit-breaker Record Plus,
Sample number FDN 160 / No. D03038-03: U.=240 V / iy = 16 A/ les = loy = 25 kA

The circuit-breaker was not equipped with attachments.
The thermal setting and the magnetic setting are fixed.

Before test 030522-111 the operation of the overload releases was verified at twice their current setting.
A correction of the current was made for the ambient temperature.

The circuit-breaker opened after: 91 s.

This time was within the value stated by the manufacturer.

Test 030522-111: Rated service short-circuit breaking capacity, O test, prospective current 25 kA at 254 V,
Test 030522-112: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V,
Test 030522-113: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V.

Verification of operational capability was not performed on this sample.

After the short circuit tests the verification of the dielectric withstand was carried out in the prescribed connections.
The test voltage during these tests was 1000 V. (2U. or minimum 1000 V)
There was no flash over or break down of the test voltage.

The leakage current over the open contacts was measured at a voltage of 1,1U. = 264 V.
The following value was measured: < 0,01 mA.

On this sample no verification of temperature rise was carried out.

Verification of the overload releases:

The operation of the overload releases was verified at 1,45 times their current setting.
The circuit-breaker opened after: 14 minutes.

Thereafter the operation of the overload releases was verified at 2.5 times their current setting.
The circuit-breaker opened after: 45 s.

These times were within the values stated by the manufacturer.
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TEST SEQUENCE 1l + 1l

Object: 1-pole moulded-case circuit-breaker Record Plus,

Sample number FDN 160 / No. D03038-04: Ue=240V /Iy, = 160 A/ l¢s = ey = 25 KA

Osc Current Recovery Remarks
Voltage
No peak rms duration joule peak rms
integral
kA kA ms Azs x10° \Y \Y
- - 5 - Current calibration 25 kA,
030522 53,8 26,2 - - 5 5 254V, p.f. 0,24
-104 - - - -
- Behaviour circuit-breaker
030522 | 11,53 - 9,3 328 472 254 O.K., sheet OK.,
-114 - fine wire fuse O.K.
- Behaviour
030522 | 10,27 - 3,6 200 352 255 circuit-breaker O.K.
-115 - fine wire fuse O.K.
- Behaviour
030522 | 11 g4 - 10,85 334 490 254 circuit-breaker O.K.
-116 . fine wire fuse O.K.
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Object: 1-pole moulded-case circuit-breaker Record Plus,
Sample number FDN 160 / No. D03038-04: U= 240 V / Iy, = 160 A/ Ies = |y = 25 kA

The circuit-breaker was not equipped with attachments.
The thermal setting and the magnetic setting are fixed.
The circuit breaker was reversed connected.

Before test 030522-114 the operation of the overload releases was verified at twice their current setting.
A correction of the current was made for the ambient temperature.

The circuit-breaker opened after: 193 s,

This time was within the value stated by the manufacturer.

Test 030522-114: Rated service short-circuit breaking capacity, O test, prospective current 25 kA at 254 V,
Test 030522-115: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V,
Test 030522-116: Rated service short-circuit breaking capacity, CO test, prospective current 25 kA at 254 V.

Verification of operational capability, 50 operations, load 160 A, 250 V, p.f. 0,8.

After the verification of operational capability the verification of the dielectric withstand was carried out in the
prescribed connections. The test voltage during these tests was 1000 V. (2U. or minimum 1000 V)
There was no flash over or break down of the test voltage.

The leakage current over the open contacts was measured at a voltage of 1,1U. = 264 V.
The following value was measured: 1,02 mA.

Verification of temperature-rise was carried out with rated current 160 A. All poles were connected in series by

means of cables with a cross-section of 70 mm?. The following temperature rises were measured at the terminals:

Line terminals: 61 K Load terminals: 51 K

Ambient temperature during test 22 =C.

Verification of the overload releases:

Immediately following the temperature-rise test the operation of the overload releases was verified at 1,45 times their

Current setting. The circuit-breaker opened after: 90 s.

_ There_aﬂgr the operation of the overload releases was verified at 2,5 times their current setting.
The circuit-breaker opened after: 84 s.

These times were within the values stated by the manufacturer.
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Test circuit diagram

Type test according to: IEC 60947-2 Type: Record Plus D-Frame

Schéma de la plate-forme 100 MVA
Diagram of the test platform 100 MVA
1-Pole Tests

ALT: Alternateur 100 MVA gL~ ‘
Altcmator 100 MVA 3 |
DP:  Disjonctewrs de protection ' f}!—fuﬂ.(‘u*ﬁh{/ :
Main circuit-breakers P
TR : Transformateur de charge k_‘1\'\--Qfﬁ)’~!' ¥ c
Load transformator \ / noy -4;-“[;
EN: Enclencheur |
Making switch :‘
EA:  Apparcil en essai :
i
i

77
. i3 i3 %3;3
J v

Rt

Circuit-breaker under test

V&I Enregistrements tension et courant
Recording voltage and current elements

R résistances réglables
Adjustable resistors

L: Inductances réglables

: Adjustable reactors

F- Dispositif de détection du courant de défaut R Gt
Device for the detection of a fault current

R1: Résilmncc limitant le courant dans le dispositif F
Resistor limiting the current in the device F

—

!

- -

Diagram of the test circuit for the verification of short-circuit withstand and making capacities of
one-pole equipment.

e ———
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Oscillogram 1: Calibration

Apparatus

Test No: 030522 104 Date : May 22, 2003
Type of test . Current calibration

Commentary

Assigned Voltage - 240 ¥ Test Voltage : 254 V Frequency © 50 Hz
Fest Current 25000 A Power Factor © 0.25 Test Cirenit No 3.1
File : BFD 1 pole\(33-05-22A-D0O3038030522-104

Toat-o IO 164

TENI OO N LI

SANA

1

Time Base: 20 ms/ Div Current: 10000 A/ Div Voitage: 200 V/ Div

Measure st 2 ms It . 26037
12 : 26438

3 : 25249

Averageat 2 ms 26241

Peak Value - $3730

Power Facror - 024

A rms
A rms
A ms
A ms

A peak

-0.8 % de la moyenne 2 2 ms
0.7 % delamoyenne a 2 ms
0 % de flamovenne a 2 ms
4.9 % de [ Assigne

L



KEMAX

TEST REPORT 2021590.01-QUA/COM

Oscillogram 2: O operation sample 01

Apparatus FDK 160/160A 1P N7 DO3038-01

TestNo: 030522 105 Date - May 22, 2003
Type of test Sequence H = sequence {11

Commentary O operation

Assigned Veoltage © 240 V Test Voltage : 254 V Frequency | 50 Hz
Test Current | 25000 A Power Factor © 0.25 Test Circuit No : 3.1
File DAFD | polei3.05.22A-DO303RO30522-165

T Test : 030522_105 FDN 160/160A 1P N° D03038-01

i

Time Base: 20 ms/ Div

i 1 5 Il Il

Current: 10000 A/ Div Voltage: 200 V) Div

s 3 0% : 7z Ti 7T &R
Phase | Units
U Max 4359 \%
i Max 10.83 kA
UT Max 4.44 1076 VA
SUld 11.27 k}
Si2dt 286 kA%
U recovery 253 v
Ur /U Assigned 106.4 L
Fuse Not Melted

Manifestations  Moderate
Result OK
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Oscillogram 3: 1% co operation sample 01

Apparatus FDN 160/160A 1P N¥ D03038-01

Test No 030522 106 Date - May 22, 2003
Type of test . Sequence IT = sequence 1H

Commentary st CO operation

Assigned Voltage . 240 V Test Voltage : 254 V Frequency . 5G Hz
Test Current 15000 A Power Factor © 0.25 Test Circnit No : 3.1
File - DAFD ] polet03.05-22A-DO3038030522-106

+ Test : 030522_106 FDN 160/160A 1P N° D03038-01

Time Base: 20 ms / Div Current: 10000 A / Div Voltage: 200 V/Div

« 30 0% me 113
Phase 1 Unirs
L Max 374 v
I Max 775 kA
L1 Max 1.70% 106 VA
SUTdt 856 k¥
Si2dy 186.6 kA%
U recovery 255 v
Ur /U Assigned 106.4 %
Fuse Not Melted

Manifestations - Moderate
Resuit OK
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Oscillogram 4: 2" CO operation sample 01

Apparatus FDN 160:160A 1P N°® D03038-01

Test No . 030522 107 Date : May 22, 2003
Type of test Sequence I = sequence 111

Commentary 2nd CO operation

Assigned Voltage 240 V Test Voltage : 254 V Frequency - 30 Hz
Test Current 25000 A Power Factor - 0.25 Test Circuit No - 3.1
File -

T Test : 030522 107 FDN 160/160A 1P N° D03038-01

Time Base: 20 ms/Div Current: 10000 A/ Div Voltage: 200 ¥/ Div

Phase 1 Uhits
U Max 499 v
I Max 1334 kA
Ut Max 353 1676 VA
SU¥d 1204 k)
Si2dy 378 kA%
U recovery 355 v
Ur/ U Assigned 1063 %

“use Not Melted
Manifestations - Moderate
Result OK
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Oscillogram 5: O operation sample 02

Apparatus FDN 160/63A 1P N® DO3038-02

Test No . 030522_108 , Date © May 22, 2003
Type of test: Sequence Il = sequence 111

Commentary O opesation |
Assigned Voltage . 240 V Test Voltage © 254 V Frequency . 50 Hz
Test Carrent 25000 A Power Factor ¢ 0.28 Test Circait No : 3.1
File .

T Test : 030522 168 FDN 160/63A 1P N° DO3038-02

i &
18
lime Bage. 20 ms/ [Div Current: 10000 A/ Div Voltage: 200 V / Div
< 39 G& - 15 g
Phase 1 Units
U Max 332 V
1 Max 13.03 kA
Ul Max R4 1046 VA
SUldt 13.77 Kk}
Si2dt 3% kA%
U recoven 356 \Y
Ur 7 U Assigned 106.5 %
Fuse Nog Melted
Manifestations - Moderate

Result OK
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Oscillogram 6: 1% CO operation sample 02

Apparatus FDN 160/63A [P N° DO3038-02

Test No: 030522 109 Date . May 22, 2003
Type of test . Sequence It = sequence 1}

Commentary : 1 st CO operation

Assigned Voltage : 240 V Test Voltage © 254 V Ftequencyy: 30 Hyz
Test Current 23000 A Power Factor ¢ 025 Test Circuit No : 3.1
File :

T Test : 030522_109 FDN 160/63A 1P N° D03038-02

lime Base: 20 ms/Div Current: 10000 A/ Div Voltage: 200 V /Div

Phase | Unitg

U Max 541 Y

1 Max 12,13 kA

Ul'Max 528 1976 VA

SUldt 10.4 KJ

Si2dt 297 kA

U recovery 255 v

U/ U Assigned 106.4 %
J-lthmni.um._

Fuse Not Melted
Manifestations - Moderate
Result 0K
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Oscillogram 7: 2" co operation sample 02

Apparatus : FDN 1680/63A 1P N” D03038-02

Test No - 030522 110 Date . May 22, 2003
Type of test . Sequence I = sequence [H

Commentary 2nd CO operation

Assigned Voltage . 240 Test Voltage : 254 V Frequency @ 50 Hz
Test Current : 23000 A Power Factor | 0.25 Test Circuit No . 3.1
File : DAED 1 poleid3-05-224-D030381030522-110

T Test : 030522_110 FDN 160/63A 1P N° DO3038-02

-
T
Time Bage: 20 ms / Div Cumrent: 10000 A/ Diy Voltage: 200 WV /Div
29 B& = b3
Phase § Units
U Max 242 A
I Max 993 kA
Ul Max 238 1006 VA
SUTdt 587 kJ
Si2dr 233 kA%
U recovery 235 v
Ur /U Assigned [06.4 %%

Fuse Not Melred
Manifestations - Modermte
Result OK
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Oscillogram 8: O operation sample 03

- S DN I80/164A 1P N7 DO3638-03

}\Ppi]‘;allls ‘ g—“'f??_* L Date : May 22, 2003
Tfs pIeJ of test | Sequence 11 = sequence {11

% r: O opetation |
(?m',ma:li{:;hauc: 290 ¥ Test Voltage : 254 V Freq“.”c}',‘ 5}@ Hz
Amb(l‘krrcm' 3 25600 A Power Factor . 0.25 Test Circuit No - 3.1
v DFD | polel03-05-22A-D030381030522. 1 11

T Test : 030522_111 FDN 160/16A 1P N°© D03038-03

\";-f

i

Time Base: 20 ms / Diy Current: 10000 A / Div

Voltage: 200 V/Diy

Phase 1 Units
U Max 473 v
Ul Max 2.46 1076 VA
Su It 7.90 kI
Si2dt 1239 kA%
U recovery 254 v
Ur/U Assigned 1059 %

Fuse Nt Melred
Manifestations Moderate

t OK
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Oscillogram 9: 1% CO operation sample 03

Apparatus : FEON 160/16A TP N” DO3I03R-03
Test No: 030522 112 Date © May 22, 2003
ype of test . Seq?e(;ce H = sequence {11
ommentary - tst CO operation
issigmd Voltage : 240 V Test Voltage : 254 v Frequency : 30 Hz
Test Current 25000 A Power Factor © 0.28 Test Circait No : 3.1
File : DAFD | polel03-05-22A-D030381030322-112

T Test : 030522 _112 FDN 160/16A 1P N° DO3038-03

Time Base: 20 ms / Div Current: 10060 A/ Div

Voltage: 200 V/ Div

. 20 9% o 39.5 43

Phase } Units

1 Max 493 Y

1 Max 712 kA

UT Max 2.59 1076 VA
Skt 7.06 kI

Si2dt ite 1 kA%

U recovery 255 Y

Ur/ U Assigned 106.1 LA

Fuse Mot Melted

Manifestations - Maoderate
Result OK
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Oscillogram 10: 27 CO operation sample 03

§ N 160/ N7 DG3038-(03
/ ratus : FDON 160/16A IPN o
.l}cr:lm.\io; 030322 113 Date : May 22, 2003
Type of test Sequeg:e 1= sequence 111
S % 2nd CO operation |
(\on'":f‘g%ﬁgei 240 ¥V Test Voltage . 254 V Frequf;ﬂck‘; 50 Hz
';' “:\L('um:n:' 23000 A Power Factor © 0.25 Test Circuit No - 3 1
File ‘ DAFD 1 polei03-05-22A-D03038W030522-113

+ Test : 630522 113 FDN 160/16A 1P N° D03038-03

Time Base: 20 ms /Div Current: 10000 A/ Div

Voltage: 200 V /Div

U Max L33 v

I Max 6.98 kA

Ul Max 262 166 VA

SUIdt 718 kJ

Si2dt 1121 kA

U recovery 235 vV

Ur /U Assigned 1061 %
Dbseryations ;-

Fuse Not Melted
Manifestations Moderate
Result OK
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cillogram 11: O operation sample 04

Apparatus FDN 160/160A 1P N° D03038-04

Test No: (30522 114 Date - May 22, 2003
Type of test Sequence 1T = sequence 1T reverse

'.' ntary O operation /
(k;"san;;lid Voltage : 240 ¥ Test Voltage : 234 V Freque‘ncy.: 50 Hz
:rcsi Cument : 23000 A Power Factor © 0.23 Test Circuit No - 3.1
File DAFD 1 polel03-03-22A-DO303R030522-1 14

T Test : 030522 114 FDN 160/160A 1P N° D03038-04

i 5 , \
T ¥ }

Time Base: 20 ms / Diy Current: 10000 A / Div

Valtage: 200 V/Div

Phase 1 Units
U Max 472 Vv
I Max 1133 kA
Ul Max 478 1076 VA
SUIdt 1222 K
Sk iz kA%
U recovery 254 v
Ur /U Assigned 1059 B,

Fuse Not Melted
Manifestations Moderate
Result OK
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Oscillogram 12: 1% CO operation sample 04

Apparatus : FDN 160/160A 1P N° D03038-04

Test No 030522 115 Date © May 22, 2003
Type of test Sequence 1T = sequence I reverse

Commentary Ist CO operation

Assigned Voltage: 240 V Test Volage : 254 V Frequency : 30 Hz

Test Current : 25000 A Power Factor © 0.25 Test Circoit No - 3.1

File DAFD 1 polet03-03-22A-DO3038W030522-113

T Test : 030522_115 FDN 160/166A 1P N° D03038-04

Time Base: 20 ms/Div Curent: 10000 A { Div ;v’o!tage; 200 ¥V ‘ Div

Phase | Units

U Max 382 Vv

I Max 16.27 kA

UT Max 208 06 VA
SUldi 4.6 kJ

Si2dt 200 kA%

U recovery 235

Ur/ U Assigned 1061 %

Fusc_ Not Melted
Manifestations - Moderate
Result OK
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Apparatus : FDN 160/160A 1P N® DO3038-04

N 030522 116 Date © May 22, 2003
;:sple ofo test Sequence If = sequence [T reverse
2nd €O operation ’
lelmml:% ‘:::JC\.' o Test Voltage : 254 V Freqne.ac‘y!: 50 I“fz
:Assgned _ugc ;50.()0 A Power Factor © 0.25 Test Circait No - 3.1
i DFD 1 polet03-05-22A-D030381030522-116
ile

Test : 030522 116 FDN 160/160A 1P N° D03038-04

i
ey

Time Base: 20 ms / Diy Curreat: 10000 A / Div Voitage: 200 V /Div

Phase | Units
U Max 490 v
I Max 11 81 kA
U1 Max 492 106 VA
SULdt 1235 i)
Si2dr 334 kAl
U recovery 254 v
Ur/U Assigned 106 o

Fuse_ Not Melied
lanifestations Moderaie

Result OK
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Oscillogram 14: 1* CO operational capability sample 01

Apparatus : FD160/160 1P N° D03026-01/2001
Test No : 030327-103
Type of test : Rlectrical Operation
Commentary : afrer Ics 25kA/240V
1st (O Operation
Assigned Voltage : 240 v Test voltage : 250 Vv
Test Current : 160 A Power Factor : (.8
File : E: \FD160_1P\030522¢\y030521-103

Test : 030327-103 FD160/160 1P N° D03026-01/2001

L g

i n N N
f 4 4 4

Time Base: 50 ms / bDiv Curremt: 200 A / Div Voltage:

Fhage 1 Units
1 Max 263 A
UI Max 24.8 kVA
SUId: 1.981 i
Sidac 7.07 XAl
U recovery 260 v
Jr / U Assigned 108.3 %
fEms 20 ms 174.6 A riig

~Obasrvations ;

Hesult o

200
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illogram 15: 50" CO operational capability sample 01

Apparatus : FD160/160 1P N° D03026-01/2001
Test No : 030327-104
Type of test : Electrical Operation

after Ics 25kA/240V

Commentary :
50th €O Operation

Assigned voltage : 240 v Test Voltage : 250 v

Test Current : 160 A Power Factor : 0.8

File : E\FD160_1P\030522¢\y030521-304

- Test : 030337-~-1C4 ¥pP160/160 1P N° D03026-01/2001

Time Base: 50 s / Biv Current: 200 A / biv ,Voltage:

%m—ﬁw
FRase 1 Inmita
U Max 157.8 v
Ur M g X
x 24 kVA
SuTdr 1.782 kJ
Si2dt 6.67 kAzg
U recovery 258 v
Ur / U Assigned 107.7 %
I rms 20 ms 173.58 A rms

-WQI_;_

Result ok

é
L]

200
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Oscillogram 16: 1** CO operational capability sample 02

Apparatus : FD160/63A 1P N° D03038-02/2005
Test No : 030523-309

Type of test : Electrical Operation
Commentary : after Ics 25kA/240V

ist O Operation
Assigned Voltage : 240 V Test Voltage - 254 Vv
Test Current : 63 A Power Factor : 0.8
File : E:A\FD160_1P7\030522c\y030522-309

Test : 030523-308% FD160/63A 1P N° D03038-02/2005

3

Current: 50 A / Div 'Voltaqe: ;80

‘I’ ::; 44.1 v
8G.9 ;-
JI Max 3.2 KVA
g‘ggg 276 J
S 932 Als
recovery 258 v
Ur / U Assigned 107.5 N
L ms 20 ms 63.8 A mms

-Observations ;

Result ox
r ?aCtOI = 0.79
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Oscillogram 17: 75" CO operational capability sample 02

Apparatus : FD160/63A 1P N® D03038-02/2005
2ot W : 030523-310
Type of test : Electrical Operation
Commentary : after Ics 251&!;40‘1
’}&ch {0 Operation : N

: Voltage : 240 v Test Voltage :
;::égg:grent :g 53 A Power Factor : 0.8
File : E:\FD160_1P\030522¢\y030522-310

Test : 030523-310 FD150/63A 1P N° D03038-02/2005

/

Time Base: 50 ms / piv Current: 50 A / Div Voltage: 200

Phage 1 mits

U Max 53 v

I Max 940.9 A

UI Max 3.19 kWA

SUIde 268 J

Si2de 904 Alg

U recovery 258 v

Ur / U Assigned 167.4 %

I rms 20 me 63.5 A rms

~GBaexvations ;

Resulr ox
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Oscillogram 18: 1* CO operational capability sample 04

FD160/160 1P N° D03026-04/2002

Apparatus
Test No : g30327-101
Type of test : Blectrical Operation
Commentary : afrer Ics 25kA/240V

18t CO Operation
Assigned Voltage : 240 Vv Test Voltage : 280 W
Test Current : 160 A Power FacLor : 0.8
File : E:\FD160_1P\030522¢\y030521-301

Test : 030327-101 FD160/160 1P N°® D03026-04/2002

i i "
¥

Time Base: 50 ms / Div Current: 200 A / Div ‘ Voltage: 200
Phage 1 Units
U Max 3162
v
15.95 kVA
Sulde 1.289 kJ
Si2de 4.87 kAig
U recovery 47.6 v
Us / U Assigned 19.8 %
I rms 20 my 172.8 A rms

Resulr oK
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cillogram 19: 50" CO operational capability sample 04

FD160/160 1P N° D03026-04/2002

ratus :
gﬁ?ﬂo : 030327-102 ’
Type of test : Elecrrical Operation
Commentary : after Ics 25kA/240V
50th CO Cperation
240 v Teat Voltage : 250 v

Assigned Voltage :
Test Current :

160 & Power Factor : 0.8
File : \y03

B:\FD160_1PV030522¢ 0521302

Test : 030327-102 FD160/160 1P N° D03026-04/2002

}
t Jo N
]

Current: 200 A / Div ;Iolt:age: 20

Fhage ] nits
o 131.2 v
Ul Ma 260 A
x 23.9 kVA
SUIdc 1.756 xJ
(S’izdt .55 KAs
‘Ifr / U Assigned 109 %
™S 20 ms 175.6 A s

%

Resule OK
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Picture and drawings of the circuitbreaker.
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